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contain aliphatic units which lack the oxidative stability necessary for semiconductor applications. In 
order to address this problem, we recently published our results on a series of soluble low-molecular- 
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FIG 1. Ether-imide model compounds. PMDA- pvromellitic dianhydride, NDA =1,4,5, 8-Naphthalenetetracarboxylic dianhydride, 
BPDA = 3,3 ,4,4 -biphenyltetracarboxvlic dianhydride, ODPA = 3,3 ’,4,4 -oxydiphthalic dianhvdride. 
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adjacent phenyl rings and this results in colorless compounds. 
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FIG. 2a. Melt behavior of the PMDA-based model FIG. 2b. Melt behavior of the NDA-based model compounds 

(K and K denote different ciystal phases) compounds (S x denotes unknown smectic and S 4 smectic -A) 
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to crystal (Sx-K) transitions, respectively. 
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FIG. 5e. NDA-n 0 at 320 °C. Fully developed fern-like FIG. 5f. NDA-n 0 at 310°C. Crystal phase (K); 

texture of the S x phase; crossed polars and 2 OX. crossed polars and 2 OX. 


When the S A phase was cooled very slowly (2 °C.mm ') a homeotropic aligned phase could be 
observed from which the columnar texture emerges, this event is shown in Figure 5d. The fully developed 
fern texture at 320 °C is shown in Figure 5f, and finally, Figure 5f shows the texture for the crystalline 
phase (K) of NDA-n 0 at 3 10 °C. 
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results in broad, unresolved absorption peaks. 
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TABLE 1. 

Reduction potentials of NDA and BPD A based model compounds vs. Ag/AgCl in THF at 25 °C. 
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As expected, the length of the aryl-ether flexible tail does not affect the electrochemical 
properties of the ether-imides, rather they improve the solubility and hence their processability. All three 
NDA based compounds, with n= 0, 1, and 2, show similar reduction potentials (Eredi ~ -0.48 V and Ered 2 



Irides were used, such as BPDA and ODPA, the melt behavior of the model compounds 
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resolution. Unaligned samples were analyzed using monochromatic Cu-Ka (k = 1.54 A, 40 kV, 30 mA) 
radiation at various temperatures. The temperature was controlled with a Mettler Toledo FP 82 H hot stage. 



Single crystal data were collected on a Siemens SMART diffractometer, using the omega scan 
mode (Mo Ka X = 0.71073 A). Crystals were grown bv cooling a saturated solution of NDA-n, in 1 7- 



dried over and distilled trom CaH 2 prior to use. 

From the aryl-ether amines used in this study, only 4-phenoxy-phenylamine was commercially 
available. 4-(3-Phenoxy-phenoxy)-phenylamine ( 2 ) and 4-(3-phenoxy-3-phenoxy-phenoxy)-phenylamine 
(4), however, were synthesized using standard ether synthesis procedures as show in Scheme 1. 
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fluoro-4-nitrobenzene in the presence of potassium carbonate, and after reducing the nitro group the 
desired amine (4) was obtained. 
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collected in the Dean-Stark trap and removed together with the toluene. The dark reaction mixture 
cooled to room temperature and 9.2 g (0.065 mol) l-fluoro-4-nitrobenzene was added. This mixture 
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amount of hot 1,2-dichlorobenzene and chromatographed over a short, heated, silica-gel patch. Pure 





4.4.11. Analytical data of BPDA-n 2 Yield: 1.17 g (90%) recrystallized from CH 2 C1 2 ; t r = 0.25 
(CH 2 C1 2 ) one spot; ‘H-NMR (CDC1 3 ) 8 (ppm): 6.70-6.81 (m, 12H), 7.01-7.15 (m, 10H), 7.28-7.44 (m, 



[1] R. J. COTTER, Engineering plastics, A handbook of polyarylethers, Gordon and Breach Publishers 
1995. 

[2] M.K. GHOSH AND K.L. MITTAL, Polyimides, fundamentals and applications, Marcel Dekker, 



AND J. DAUB, Adv. Mater., 7 (1995), pp. 551. 



[22] E.J. GABE, Y. LE PAGE, J.-P. CHARLAND, F.L. LEE AND P.S. WHITE, J. Appl. Ciystallosr 22 
(1989), pp. 384. 





APPENDIX 1. 

Phase behavior, transition temperatures (° C) and enthalphys (KJ mot 1 ) (italic) for the aryl-ether terminated di-imide model 

compounds upon heating and cooling (10 °C.miri 1 ). 




APPENDIX 2. 

Crystal data and structure refinement for NDA-n 0 . 
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DISANG — The NRCVAX Distance and Angle Program 
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Torsion angles 
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